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Gate, Globe, Angle, Check, and Safety. 95 MILK ST., BOSTON, MASS. Insid.e l�RKe, each i neel'lion ...... ,. � cents R line. 

Back Pal/e, each insertion - - - $1.0p a line. 
f.Abou t eight words to a line.) 

Engravings may head advertisements at the same rate per line, ')'Ii measurement, as the letter '[YJ·ess. Adver
tisements must be received at publication ojfice as early 
as Thursday morninq to appear in newt iS8Ue. 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its circulation 
is manv times greater than that of any similar journal 
now published. It goes into all the States and Territo
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something I 
mOre than to see his advertisement in a printed news
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent inlluence you to substitute 
Some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in which you decide it is 
for your interest to advertise. This is frequently done, I 
for the reason that the agent gets a larger commission 

I from the papers having a small circulation tBMn is allow
ed on the SCIENTIFIC AMERICAN. 

Ii"or rates see top of fln�t column of this page, or ad-
dress • 

MUNN & CO., Publishers, 

361 Bl'ondway, New York. 

TelegraNt and Electrical 
Medical Batt§les, �fek!�:!dels, Experl
ment,al Work, and fine brass castings. Send for 
catalogue (J_ E_ ,JUNES'" BKU. (JineJanatJ, 0. ltis important to us that you mention this paper. 

It W.'dOHNS' 
'ARSAB'E'S�O'Sl< 

� Roofing, Building Felt, 
Steam. Packings, Boller Coverings, 

Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 

H. W. JOHNS M'F'G CO" 87 MAIDEN LANE, N. Y. 
175 Rando/ph St" Chicago J 170 N. 4th St" PhUade/phla. 

ALLE E:l CASTINGS FROM SiECIAL ERN S 
}1 , �-ABL AND FINE GRAY IRON ALSO STEEL 

�DEVL/N Y·�CO FINETINNING J�- P/l1T� AS Q( FINISHING. NNING """'-� TlioM LEHIGH AVE 1\ AMERICAN 5 T PHllA <_� _ � 
INtERNATIONAL INSTITUTE FOR 

Liq\m�mNI9p.!:tc?!lwt� Ne�!�' 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions fnr construction. Four 
engravings. Contained in SCIENTIFIO AMERICAN Sup
PLEMENT, ji9. Price 10 cents. To be had at this office 
and ot all newsdealers. 

PerfectSmall Steam Yachts. No smoke or noise, sim
ple, safe; fuel, water gas; 3 cylinder engines. Send 
s�M�L:'i�hi'"l��� °Cb'::"iU'�i��:W:;;., Chieago, lll. 

MANUFACTURED OF BEST STEAM METAL. 
The.renkins Disks used in these Valves are manufactured under ourl880 Patent, and will stand 

any degree of steam pressure, hot and cold OilS, or acid. 
To avoid imposition, see that valves al'e stamped "Jenkins Bros." 

JE:N'�Z:N'S :a�c>S., 
'1 Jo hn St., New York. 1380. J!'onrth St .. Phlla. '9 Kilby 8t., Boston, 

EPPS , 

CRATEFUL-COMFORTINC. 

COCOA 

BOILER AND PIPE COVERINGS. 
ABSOLUT�LY 

F'1.re Prc>c>f. 
LICHT and CHEAP. 

EASY TO APPLY. 
Dll:ZN:Jil.B.S AND DII:.A.NUF .A.OTUlE'l.ElE'l.& 
BRAIDED P A C KI N G , MILL BOARD, 
&�E.A.T�][N<;;r .A:ND &:I?ECZ.A.LTZE&-

CO. FOOT EAST 8TH STREET, N. Y. 
This superIOr lacing has an es

tablished reputation, and a 
rapidly growing trade both in 
this country and abroad. It is 
giving the best of satisfactIOn wherever it is tried. Made only 
Uan��;ct��e�: o?�.,'J���or ���: 
ther belting, Concord, N. H., also New York, Boston, Chicago, St . • ;:�.,.f(t�"J Louis, CinCinnati, and Kansas 

""II�'I!:!I� C��D d for new Catalogue. 

Write for Circular and tell us what you want. 

ICE-BOATS - THEIR CONSTRUCTION 
and management. With working drawings, drtait!i\ and 

�:s�V��:i��. 
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t
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used on.the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in SCIlONTIFlC AMERICAN SUPPLE
MENT, 1. The same nmnber also contains the rules and ---t'l'g1i!attons f= the formation of Ice-boat clubs, the sall-
Ing and management of Ice-boats. Price 10 cents. ' 

�DII:_ .A.. �.A.lE'l.lE'l.ZS. 
I-rovltlence, U.ldl·nrlt. St.) Slxminutes'walkWestfromatatlon. 

Orilrlnal and Only IInU,let' o. I!f. 
HARRIS-C ORLISS ENelNEt 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Enllilneer's and Steam User's 

"",m��,��;",,�� ".W.HIII,M.E. PrlceSI.2S. 

P-ATENTS. 
MESSRS. MUNN & CO., In connectinn with the publi

cation of the SCIENTI1!"IC AMERICAN, continue to ex
amine improvements, and to act as Soli�itors vf Patents 
for :Pnventors. 

• ���:n:ri'a b,,�s�n'l:�::e;;n�;�w':n!cm&J"Fo�'�� 
preparation of Patent Drawings, Specifications, and the 
gm:;,
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Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. Assignments. and Reports 
on Infringements of P,q,tents. All bUSiness intrus ted to 
them is done with special care and promptness, on very 
reasonable terms. 

B. W. PAYNE & SON, Drawer 1004, Elmira, N. Y. 
Or address our New York Office. 

Et��r;ate����s'vI£Ii�af�if���I
C
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ger of burning flues. 

HEAD ROUNDINC. 

BARREL, KEG, 
HOGSHEAD, 

�ND 

Stave Machinery 
Over 50 varieties 

m a n u f ac t u r ed by 

E. & B. HOLMES, 
Buffalo, N. Y. 

fCE-H 0 USE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit trom 
Beason to season. The air is kept dry and pure through
out the year at a temperature of from 34" to 36°. Con
tained In SNENTIFIC AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all news. 
dealers. • . 

DOUBLE BOA�TWENTY-ONE IL-
lUstrations of. �tent��ble boats, the general con-
�:'J'tho
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date of patent accompanying each diagram. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 232. 
Price 10 cents. To be had at this office and from all 
uewsdea]ers. 

SEBASTUN, MAY" CO.'S. 
IMPROVED S60 

Screw Cutting Lathe . 
to��s�fge�olo����� 'b�r!.��� 
Drill Presses, Chucks, Drill'; 
Dogs," and machinists' andama .. 
teurs outfits. Lathes on trial. 

Cataloguesinailed on appllca
cation. 
16� We s t  2d i'it l'e e t ,  

CincinnRti, Ollio. 
A pamphlet sent free of charge, on application, con- . ------------------'---::----------- ------------

taining full in formation about Patents and bow to pro
cure them j d irections concerning Labels, Copyrights. 
DeSigns, Patents, Appeals, Reissues, Infringements, As
signments, Rejected Cases, Hints on the Sale of Pa
tents , etc. 
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patents in all the principal countries of the world. 
DIlJNN ok CO., Solicitor. of PatenU, 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa

Cific Building, near 7th Street, Washington, D. C. 

1f��':, P!��J'�in;iW����ahJ.rpfe1dd t�tr�:�� 
When t�e motor is not at work, the ex

h
ense of runnin,g it ceases. �!�����8rillfI�'p�'ifYf.' ��rJIa:? �1�:er�t;nd�O 

S��r:�%���r�:·Motor. 
Our Gas Engines Will work satisfactorily when attached to Gasolene Machines, 
Send for l\lus trated catalogue. 

ECONOMIC MOTOR CO., 
OftIce and SalellrooMs, 9 CORTLANDT ST. NEW YORK. 
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This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 

y the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

Mention this paper. 

E slM r. � �]Hv�or. St'FX'cli����rs. 
Unequaled for wa ter packing, and 
for oil_ pumps. In I I � 

rope form of all 
.izes, };j, l(, �, ?II, 

I ' 
", :II', 'hi. 1", etc. 

All quantities, $1.20 per lb. It is the 
most sub s tan H a I PatikinQ material 
:e J'rit-igg���J ' . . �g�h:�����-t���: 
Is room for it. MILLER PACKING WORKS, 

1338 Buttonwood St., Philadelphia, Pa., U. S. A. 
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The Most Popular SeieDtUle Paper lu the World. 

Only $3.20 a Year, including Postage. Weekly 
ji2 Nnmber8 a Year. 

Tbis widely circnlated and splendidly Hlustrated 
paper Is published weekly. Every number contains six
teen pages of useful Information and a lal'lfe number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, ManufHctures, 
Chemlstry,l!]lectricity Telegraphy.Photography, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the SCIENTJII'IC 
AMERICAN a popular �.sum. of the best scientific In· 
formation {)f the (lay; and It Is the aim of the publlsherB 
to present It In an attractive form, avoiding as much aB 
possible abstruse terms. To every Intelligent mind, 
this journal alfords a constant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every community where it circubttes. 

Tel'ms of Snb.cl·lptlon.-one copy of the SCIEN
TIFIC AMERICAN will be sent for on'lIoor--52 numbers
postage prepaid, to any subscriber in the United States 
or Canada, on recelpl, of thl'ee dollars and twenty 
cent. by the publishers; six months, $1.60; three 
months, $1.00. 

Clnbs.-One extra copy of the SCIENTIFIC AMERl
CAN will be suppJled gratis!or.veryclubo! ftv.wubscrib .... 

at $3.20 each; additional copies at same proportionate 
rate. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Mon,iy carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay
able to 

:::tMCUNN & COo. 
361 Broadway New York. 

T�:J!J 

Scientific American Supplement. 
This is a separate and distinct publication from 

TH� SCIENTIFIO AlIlERICAN, but is uniform therewith 
in Size, every number containing sixteen l�e pages. 
THE SCIroNTIFIC AMERICAN SUPPLEMENT l!JIf>ublisbed 
weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy. 
NatUral History, Geography, A rchreology, Astronomy, 
Chemistry, ElectriCity, Light, Heat, M echa�ical Engl
neertng, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En
gineering, Agriculture, Horttculture, Domestic Econo .. 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable Information pertaining to these and allied 
subjects Is given, the whole profusely illustrated with 
engravings. 

Tit. most imprh'tant Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMJlNT for the United States and 
canada. $5.00 a year, or one copy of the SCIENTIFIC AM
EIUCAN and one copy of the SUPPLEMENT, both maUed 
for one year for $7,00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co •• 361 Broadway, N. Y., 
Pnblishers SCIENTIFIC AMEItlCAN. 

']'0 )"ol'eill'll i"llIbSCl·ibCl ·M.-Under the facilities of 
the Postal Union, the SCIE NTIFIC AMERICAN is now sent 
by post direct from New York, with regularlty,to sub
scrlbers inGreat Britain. India, Australia, and all other 
British colonies; to F rance, Austria, BelgIum, Germany, 
KU88ia, and all othel' European States; Japan. HrazlJ. 
Mexipp, and all States of Central and South America. 
Ter�, when sent to foreign countries, Canada excepted, 
$4, gola, for SOIENTIFIC AMI1:RICAN, one year; $9, gold, 
for both SCIENTIFIC AM�RICAN an� SUPPLEMENT for 
one year. This includes pcstage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO.,361 Broadway, New York. 

PRINTIN'GINI[S. 
THE" Scientific American" is printed with CHAS. 

ENEU ,JOHNSON & CO_ 's INK. Tenth and Lom_ 
bard StR., Phila., and 47 Rose St., opp. Duane St., N. Y 
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